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Bidding for Complex Projects: Evidence From the Acquisitions of IT
Services

Summary

Competitive bidding (as auctions) is commonly used to procure goods and services.
Public buyers are often mandated by law to adopt competitive procedures to ensure
transparency and promote full competition. Recent theoretical literature, however,
suggests that open competition can perform poorly in allocating complex projects. In
exploring the determinants of suppliers’ bidding behavior in procurement auctions for
complex IT services, we find results that are consistent with theory. We find that price
and quality do not exhibit the classical tradeoff one would expect: quite surprisingly,
high quality is associated to low prices. Furthermore, while quality is mainly driven by
suppliers’ experience, price is affected more by the scoring rule and by the level of
expected competition. These results might suggest that (scoring) auctions fail to
appropriately incorporate buyers’ complex price/quality preferences in the tender
design.
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1. Introduction

Contracting authorities often use competitive higflito select providers of IT
services. Competitive bidding was already poputaog private procurers, and today
is a central principle for public procurement regidns worldwide (in particular in
Europe and in the U.S?).Competition in fact allows buyers to achieve cost
minimization and to ensure transparency.

When projects are complex, however, economic theoggests that competition may
not be the best allocation mechanism. Goldberg{Lavgued that using auctions for
complex transactions may prevent the parties tdaxge important pre-contractual
information. More recently, Manelli and Vincent @8 show that bargaining
dominates competition when the buyer is unsure tatie quality the supplier will
deliver (quality is unobservable). Empirical evidenon construction procurement
highlights the potential limits of sealed-biddinthese stem from unexploited useful
communication between buyer and supplier (BajacMillan and Tadelis, 2006) and
to the difficulties in capturing post-contract atkdjon costs (Bajari and Tadelis,
2001)3

The critical point for the buyer in designing comifee bidding for complex projects
is to precisely describe (many) quality dimensitret are often unverifiable and that
can sometimes be only partially known at the bigdtage. Talks with practitioners,
for instance, suggest that the outcome of an nétware for a large organization (e.g.,
payroll management) typically depends on the ghilitthe project managers to set up
a “working and flexible team” and that of singlevdpers/programmers to transform
the buyer’s requirements in a good software. Algtoability may be inferred by some
measure of quality (e.g., errors during runnin@) tdal functioning of the software can
be learnt only at the end of the job, when it ithea costly to recover development

mistakes.

! The open procedure is one of the procedures pedvior by EU Directive 18/2004. Other procedure
are the “negotiated procedure” and the “restrigtemtedure”.

2 See the EU Directive 2004/18 and the U.S. Fedrqlisition Regulation, 2005. The FAR 2005 (Part
6) explicitly recommends to adopt full and open petition, with certain limited exceptions.

® Although the topic of the paper is contract desigath economic and construction management
literature suggest a strong link between cost ransdment contracts and the use of negotiations,
whereas fixed price contracts seem to be awardembimpetitive bidding. The link is also presenthe t
U.S. FAR.



The task of course becomes even more complicatesh wie buyer adopts a scoring
auction to award the contratScoring auctions are rather common in the pracifce
public procurement and their use is supported bgynpocurement regulations. The
scoring auction is particularly appropriate for coercial/standardized items (as PC
and printers), i.e., when quality is verifiable atitus the buyer’'s price/quality
preferences can be well represented by a scoriley (see Che, 1993).Scoring
auctions instead do not appear suitable for comptejects, as they “force” the buyer
to give a precise shape (the scoring rule) to cerypbften unknown, price/quality
preference§. In these cases, problems may also arise for srppin setting their
bidding strategies. When competing to provide aroencial item, any supplier easily
computes the monetary cost of improving his scametlee basis of his internal
cost/efficiency. In bidding for the provision ofi@ptop, for instance, if increasing the
score of 1 point implies lowering price of $500 alternatively, offering X additional
power (e.g. RAM) at the cost of $400, the supphdl for sure opt for the latter to
save $100. In the case of complex, custom tailored projecssicli as IT
solutions/services to be provided to a large buias)not clear how this trade-off, at
least at the margin, could work. For instance, lmlike cost estimate of developing
new SW applications requires the supplier to krexaantethe types and number of
functionalities (complexity of SW) and what are sixig IT infrastructures (e.g.,
servers) new applications must be compatible wiettking precise information, it is
of course hard for the supplier to estimate how yneonsultants (money) will be
necessary to develop the SW, and thus how the prctecould be traded-off with
guality dimensions (e.g., completion time, daysegfpost training for users, more

advanced programming languages or developing téohies).

* In public procurement, scoring auctions are kn@srthe awarding criteria of the most economically
advantageous tender (MEAT).

® The rule assesses whether one proposal’s tectsipatiority is worth the higher price, and it ai®o
the buyer to select the best “value for money” $epghighest score supplier).

® Following this point, Che (forthcoming) discussbe issue of non-contractible quality and possible
solutions, as option contracts and reputation nmsh@s. Also notice that the recent theoretical
developments produced by Asker and Cantillon (2088)the properties of scoring auctions pass
inevitably through the assumption of perfectly fiakile (and thus contractible) quality.

" This is true when the scoring rules governing fthiee/quality tension have certain properties (e.g.
linearity in the price dimension). Dini, Pacini avdlletti (2006) analyze in more detail the projpeestof
linear and non-linear scoring rules.



In Italy, the Ministry of Economy and Finance (ME$9lects IT services contractors
through scoring auctions. ConSiacts in the behalf of the MEF, being in charge to
organize the tenders and to award the contractsemices contracts are often “general
purpose”, or “framework contracts”, i.e., includdaage variety of activities — from
simple maintenance to developments of new appdcati from IT consultancy to
integration of complex systems. Quality proposalasist in providing effective and
flexible teams of professionals and technologictlitsons to best fit the various needs
of the MEF. The selected supplier is required tapadts initial organizational set-up
to development tasks that will be more clearly dpet during the procurement
relationship.

In this paper we aim at moving one first step inlenstanding suppliers’ behavior in
bidding for complex projects. The general issue adéress is what happens when
competitive mechanisms are used in settings fochvthe theory suggests that other
mechanisms (e.g., negotiation) could be preferablere precisely, our research
guestions are: can observed bids tell us somethbwut how well the awarding
mechanism captures the buyer’s price/quality traifiein complex projects? Is there a
relationship between price and quality emergingmnfrbids? What are the most
important factors explaining bidding behavior,,isibmitted price/quality ratios? How
do bidders respond to the incentives generatedfteyaeht scoring rules?

To answer these questions we exploit a unique elatdcontracts for IT development
and consultancy that Consip (the Italian PubliccBrement Agency) awarded on
behalf of the MEF. In particular, we use the corteleet of 20 contracts awarded by
Consip in the period 1999-2007 in the sector aléVelopment and consultancy.

We find no evidence of a tension between price apality in submitted
price/technical bids: data exhibit a puzzling negatorrelation between quality and
price bids, such that higher quality is associdatetbwer prices. These results put at
least some doubts on the possibility for scoringtians to appropriate capture
complex price/quality trade-offs.

Regression analysis also shows that the natureeo$doring rule and past experience
are important determinants of submitted qualitgfpmatios. However, while quality is
mainly driven by suppliers’ experience, price iluanced by the scoring rule and by

8 Since 1997 Consip S.p.A. (the Italian Public Prement Agency) is mandated to select suppliers and
manage IT contracts on behalf of the MEF.



the level of expected competition. This providemsasupport to the conjecture that
guality and price bidding may respond to rathefedént elements.

Finally, we find that the distribution of scores technical proposals is significantly
less dispersed when evaluation committees are cesdpof “outsiders” (mainly non-
IT persons) rather than “insiders”, suggesting timathe former case competition
shifted more towards the economic aspect of théracin Results offer several insights
for policy considerations on IT services scoringtan design.

The rest of the paper is organized as follows. i8e@ surveys the related empirical
literature. Section 3 describes the procuremenir@mwient, the characteristics of
contracts and the role of Consip and the MEF. db glrovides a description of the
dataset and some basic descriptive statistics.iodBedt illustrates the results from
regression analysis testing for price/quality traffein observed bids. Section 5
explores the determinants of price/quality ratwhjle section 6 investigates the role
of committees in explaining the variability of textal scores. Section 7 concludes the

paper and summarizes some policy indications.

2. Related Literature

This paper is related to the empirical literature mdding in procurement auctions.
Important results have been achieved in the fiéldtuctural approach to auctions.
Several authors estimated structural auction moadtsessing the issue of common
value vs. private value (e.g. Athey, Susan and eHab06, Paarsch 1992, Guerre,
Perrigne and Vuong 2000), often finalized to finddence of thewinner’'s cursein
both one dimensional and multidimensional procumnaictions (Hong and Shum
2002). This field of research exploits repeatedians data (e.g., timber auctions), and
relies on frameworks where bidders’ behavior canwie# enough incorporated in a
structural model. A structural approach allows thesearcher to identify the
distribution of bidders’ values and thus to invgate important issues such as the
optimality of reserve prices or the mark ups realiby bidders.

The cross-section nature of our data, as well asctmplexity of the environment
prevent the use of structural approach and sugtpestadoption of reduced form

models. In their recent paper, Asker and Canti{@®08) highlight serious difficulties



from the standpoint of identificatiGnthat in our settings would be even more
complicated as observed scores do not reflectggepiality/technical characteristics —
verifiable quality is one key assumption in theiodel — rather they arise from
discretional evaluation of projects (unverifiableatity).

However, the nature of data allows us to addressesthat others have not yet been
able to address. To some extent these issuesaa®r ¢b the ones investigated by the
literature on the bidding behavior for complex/imguete contracts. There are several
papers exploring renegotiation and adaptation cestsost of them bounded to the
field of public works and construction industry.rHastance, Bajari, Houghton and
Tadelis (2007) and Bajari and Tadelis (2001) try nb@asure such costs in the
procurement of highways paving works in the U.She Timitations to use auctions,
when projects are complex and contractual designne®mplete, suggest that
negotiations may be more attractive than aucti@ysthe way, Bajari, McMillan and
Tadelis (2008) compare auctions with negotiations}amining a comprehensive data
set of private sector building contracts in the U@&ocker and Reynolds (1993) use
Air Force engine procurement contracts to show hine degree of observed
contractual completeness reflects the desire ofplrées to minimize the economic
costs associated with ex-post contractual exchabgeeral other papers have studied
bidding for construction and highway contracts (eRprter and Zona 1993) with the
goal to isolate transaction costs due to ex-pastgetiation.

Our perception is that there is a lack (of valuatdéa and hence) of understanding of
several other important issues in procurement. &Vthieoretical works advanced the
research on the properties of multidimensional prements (Dagupta and Spulberg
1989, Che 1993, Branko 1997, Asker and Cantillod820and studied the conditions
under which scoring auctions can do better tharerothechanisms (Asker and
Cantillon 2006), empirical investigations on thdermf scoring rules on bidding
behavior are completely absent. In particular, Hoeders effectively trade-off price
and quality? What is the role of critical elemenfsthe tender design, such as the
natureof the scoring rules or bidders’ experience, mbidding behavior? Attempts to
investigate the role of competitive tender desigd scoring rules on bidders’ behavior
are in Lundberg (2005), although in a completelifedent setting. In a framework

where suppliers bid to supply cleaning servicegotal public administrations, the

° For instance, “the observed information (the sspi®one dimensional while the information to be
inferred is multidimensional” (Asker and Cantill&2Q08, p. 81).



author’'s most important result is no evidence ffedences in winning bids depending
on the auction format (simultaneous multiple logs single lots). Zhong (2007) is the
work most related to ours. The author explores skeyessues in online procurement
auctions for manufacturing goods from a large bugethe high-tech industry. He

characterizes the suppliers’ bidding behavior taneixie the effect of incumbency on
bidding. His most interesting findings are: i) thayer bias towards the incumbent
suppliers, the buyer, however, is not committedthe final tender ranking; ii)

incumbent has a price premium; iii) incumbent wirsnguality is higher, on average,
than the quality buyer had before the auction, @hbn-incumbent winner's quality is
lower; iv) using field data of procurement auctidos legal services, he shows that

prices are on average reduced after dynamic bideliegts.

3. The Institutional context

3.1. What is Consip

Consip S.p.A. is one of the first European Cenpaichasing bodies to raise the
challenge of rationalization of public spending fitve procurement of goods and
services. It was created in 1997 to provide the MR ICT solutions, technologies
and services, and to promote IT change managemghinwts Departments and
peripheral offices. So, one important task of Cpngas (and still is) to manage ICT
acquisitions to maintain the whole IT infrastruetwupporting the MEF activities. The
Italian Financial Law (December 23, 1999 n. 48&) kdown the foundations for the
“Rationalization Program for Public Spending on @®acand Services”, charging
Consip with the additional task of implementing fhregram and working as central
procurement agency for all the public administrasio

A specific three-year based agreement regulatesatbee-mentioned outsourcing
relationship. The agreement mandates Consip toommeriseveral activities: from
demand analysis and identification of key IT san$ to suppliers selection, but also
contract management and monitoring. With regardguppliers selection, Consip is

mandated to: define needs/solutions, organize émeler, appoint the evaluating

" The program is currently carried out through twaimtools: framework contracts and the Italian
Government's e-Platform (MEPA), an online e-platfofor low-value purchases. Framework contracts
are stipulated for higher—volume acquisitions fremppliers who are awarded the contract as a reult
an open competitive procedure. The online markegp(MEPA), instead, allows public administrations
to procure low-value items with fast and “slim” pealures (request for quotation and one-stop orders)



committee, evaluate the suppliers’ proposals, avaard manage the contract and
monitor suppliers’ performance.

Contracts either refer to specific/small activitiesg., development services for a
single MEF Department or over a specific MEF awsttitre - “vertical projects”), or to
larger projects involving many activities mergetbia big cross-Departments contract.
Some of the most important contracts are of therskdype, that is “framework
contracts” or “general purpose”, including a larggriety of activities, such as IT
consultancy, development and maintenance of ITiegtpins, databases, internet and
intranet websites. Our dataset is essentially basdtiese general purpose contracts.
In compliance with the EU Directive 2004/18 all $becontracts are awarded through
open competitive tendering. The Italian law incogtes the EU rules, establishing the
most economically advantageous tender (MEAT) arel ltlwest price as the main
criteria to award contracts for services. HoweVErgontracts are usually awarded by
the MEF with the MEAT.

Quality is crucial for every IT services contra¢ery often the weight of the technical
side is equal or above 50% and evaluation of pralgas always based on a significant
discretional component.

The “typical” contract requires the contractor tet .up an adequate team of
professionals, resources, IT equipments and teobiwall solutions to achieve both
high quality standards and sufficient flexibilitp thanage heterogeneous activities.
The three milestones of evaluation criteria are dhganizational proposal (teams),
technological solutions and improvements over kegfggmance indicators. To each
milestone is assigned a weight (score/points). Wigach single milestone, points are
allocated to several sub-criteria. Basically, thkestones are:

* Organization, e.g., how resources are organized and deploybddbperform
tasks; solutions to maintain stability and provitkxibility to working teams;
how activities are split among partners in case jaht bidding or
subcontracting;

» Solutions e.g., software, methodologies and tests for adgwveént activities,
best practices for the implementation of big prtgeavolving many “Function

Points”°

1% Function Points are a software metrics to quarg#iimating software development. Function Point
Analysis is considered a reliable method for mdaguthe size of computer software. In addition to



* Quality, e.g., quality plans, documents released, imprevesn over Key

Performance Indicators (KPI), skills of professilsrand consultants, etc.

Contracts are fixed-price, providing for some perfance incentives based on the
achievement of certain KPI thresholds.
As anticipated above, the contracts provide fargd variety of activities, e.g.:
» evolutionary and corrective maintenance of appabhoes;
» development over existing applications;
* development of new applications;
* consultancy on IT services and data monitoring;
* management of websites (development of new acdessdbsites, publishing,
etc.);
* management of data warehouse and databases;
* help-desk and end-user assistance/support levels;
» corporate assistance/support/consultancy (Ministfy Economy and his
Cabinet).

To best manage all activities, contracts usuallguire the contractor to deploy
different types of professionals: the Chief of theject, a list of selected senior
consultants, and teams composed of several oth&fegsionals, such as junior
consultants, function analysts, programmers, prigdetinology specialists, data
warehouse designers and enterprise data administrat

Depending on the size of the contract and the nurmbdepartments/users involved,
supplier's team may be composed of even more th@d professionals. The
contractor’s team operate in harness with dedicpésgle from the MEF and Consip

project managers and monitoring unit.

3.2. Bids’ evaluation: role of committees
Contracts for services are usually awarded withnilwst economically advantageous
tender criterion (MEAT). This configures a sealedirst score procurement auction.

Technical and price bids are simultaneously sulechitty each supplier.

measuring output, Function Point Analysis is uséfutstimating projects, measuring productivityd an
communicating functional requirements.



Submitted bids are evaluated bg-hoccommittees. The committee checks whether
competing suppliers have the minimum technical/ecan requirements indicated in
the solicitation documents. All suppliers fulfiljnthe minimum requirements are
admitted to the subsequent phase. In this phaseaimmittee evaluates the technical
bids of all the admitted suppliers. As mentionetbi®e in the case of IT contracts, the
technical bid consists in an organizational propo$aeams and resources which are
(discretionally) evaluated by committee. The conteeiudges how the organizational
setting and proposed solutions are able to perfbervarious activities established in
the contract. At the end of the evaluation procéiss, committee draws the final
technical scores. These scores are disclosedoublic session with the suppliers. In
the same public session the committee opens tiedseavelopes containing the price
bids and publicly announces the submitted prites.

The committee only evaluates technical proposakspide discretion powers it on
assigning the score within the sub-criteria inddain section 3.1, the committee is
committedto the maximum score for each macro-criterion, afl as to the specific
scoring rule for price bids indicated in the sa#ition document%?

Submitted price bids are not known during this eatbn process and are discovered
by the committee and the bidding suppliers in taes time during the public session.
After announcing the technical scores and pridescommittee computes the financial
scores, by inserting the submitted prices in thgisg rule’® The total score (and thus
the final ranking) is computed by summing the techinand the financial scores for
each supplier.

The composition of the committees is regulatedhaylaw. Until 2006 the legislation
established members to be selected among bothcpabtinistration’s employees
(“insiders”) and external professionals, such as/ermsity professors or recognized
experts (“outsiders”). Since 2007 committees arealbfinsiders. The number of
members can be either 3 or 5 depending on the exitpbf the supply?

Our dataset enables us to make some comparisonsdrethe two regimes and to see

whether, other things being equal, there is a wiffee in evaluating technical

™ In this phase suppliers are able to compute their total scores and the score of competing susplie
and thus to find out the winner’s identity.

12 For instance, if the solicitation document prosider up to 5 points for “organization” the comrait
is free to assign between 0 and 5 depending oquhkty of the supplier’s proposal over that aspkat

is not allowed to assign more than 5 points. Tdfigourse, holds for each technical criterion.

13 The scoring rule, as well as the score of eachnieal evaluation criteria, are public informatias
they must be disclosed in the solicitation document

% The rules on committees apply to Consip as welbas| other public administrations.

10



proposals. The first contracts (1999-2002) and thHa latest ones (2007) were
evaluated by insiders committees, while all theemthby mixed committees (insiders
and outsiders). Our conjecture is that, being iptllevith the details of the contract,
internal committees are likely to evaluate techinpraposals with more accuracy than
mixed committees. As we will see, some patternseam the analysis of technical

scores distribution.

4. Overview of the dataset

Our analysis is based on a unique set of 20 cdstfahat Consip awarded in the
period 1998-2007. The total value of the contraamslyzed amounts to €428,7
millions, 4,6% of total Italian expenditure on I€rgices in 2006 (private and public
sectors amount to €9,3 billions).

Economic value is only one aspect characterizirgy ithportance of such data of
contracts. First, we are able to address issuegat@mpirically explored. One is the
impact of scoring rules on bidding behavior. Segotiiese contracts are for
performing strategic activities, as they often tel@ critical (IT) MEF infrastructures,
such as the ones supporting the Public Balancet @imekthe definition of Budget
Laws. Moreover, despite the set of 20 contractddyiea limited number of
observations, namely 132 price/technical pairssdtae the whole set of procurement
auctions on IT services run by Consip in behalMiF since its creation in 1997. In
other words, we do not deal with observations “drafvom a sample of contracts,
rather withthe wholeset of existing contracts.

One last element worth highlighting is the numbed d@he importance of bidding
suppliers. Bidders include the major worldwide glisyin IT, such as Accenture,
Almaviva, Enterprise Digital Architects (EDA), EDEngineering, IBM, Siemens.
These are the most important suppliers in the Idtose covering almost the entire
market share in Italy and Europe, as reportedguie 1 and Figure 2. Figure 3 reports

the number of times these suppliers submitted aimidhe set of contracts we

13 1n some circumstances the competitive tenderlisispdifferent lots. Each lot is a different coatt
and thus considered as separated competitive frarkevGee Grimm, Pacini, Spagnolo and Zanza
(2006) for an in-depth discussion on lots divisiond competition in procurement.

11



considered. As the reader can note, the most immortT services provision
companies compete to provide IT services to the MEF

Figure 1-2 — Revenues from main IT services supplig operating in Italy (2006)
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Figure 3 — Overall tender participation from main IT services suppliers operating in Italy.
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4.1. Some statistics
Many issues analyzed below are widely discussedha common practice of
procurement. However, even at level of simple dpBee statistics, there is no

systematic evidence about the direction of thecesféhat practitioners and economists

12



have been suggesting by years. For instance, wialey procurers are aware about the
potential adverse effects of large contract vahigh( reserve price) on participation of
(especially small) firms, to our knowledge therenis study attempting to test this
relationship"®> Similar considerations can be made about conwatie and joint
bidding, as well as the effects of supplier's eigrese/learning on the chances to win

future competitions.

4.1.1 Bids and scores

The simple ranking of contracts by technical sctresffled off shows that quality is

very important. We note that 60% of contracts &ew&d on technical side. In the
majority of lots quality weights at least 60%. Quacts in which quality is at least 50%

are 85% of total contracts.

Table 1 — Frequency distribution of available Technical Score
a <50 50-59 60-69 =70
N. 3 5 8 4
% 0.15 0.25 0.40 0.20

Table 2 — Frequency distribution of available Financial Score
B <30 31-40 41-50 >50
N. 4 8 5 3
% 0.20 0.40 0.25 0.15

Symmetrically, the frequency distribution of fingacscores shows that 60% of lots

has been faced with scores until 40 points, or 86%er 50 financial score.

Table 3 and 4 show the frequency distribution cdesteed relative scores effectively
achieved by the competitors. Relative score egaetisal score/maximum score. The
cumulated distribution is plotted in Figure 4. Tdentral technical score ranges (51-60
and 61-70) represents the 50% of technical proppsahereas 62% of technical
proposals obtained scores over 60. Overall aveleg®ical score is 66.17, median is

65. Standard deviation is 14.67, showing a sigaificdispersion if we consider the

5 In the U.S., the importance of the issue was reizegl by the creation of the Small Business
Administration (SBAwww.sba.goy already in 1953. The SBA is an independent agehtiye Federal
Government in charge to provide support to smaBiress. The role of SBA is critical in public
procurement since it monitors that contracting agenfulfil the “set-aside” goals provided by FAR
(2005, Subpart 19.5 — Set-Asides for Small Busin€eBise goal was established to protect small (and
disadvantaged) business in the market for pubbcymement contracts.

® Henceforth, we will use score(s) and points(skeritiangeably. This holds also for lot(s) and
contract(s).
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best and the worst technical proposals. But sieisiiso highlight the low number of

bidders (9 out of 132) achieving the highest scange (91-100).

Table 3 — Frequency distribution of relative technical score
rank <=40 41-50 51-60 61-70 71-80 81-90 91-100
N. 5 13 31 36 19 19 9
% 0.04 0.10 0.23 0.27 0.14 0.14 0.07
Summary Statistics
Mean Median St. Deviation
66.17 65.00 14.67
Table 4 — Frequency distribution of relative financial score
rank <=40 41-50 51-60 61-70 71-80 81-90 91-100
N. 18 15 8 9 15 24 43
% 0.14 0.11 0.06 0.07 0.11 0.18 0.33
Summary Statistics
Mean Median St. Deviation
72.60 80.81 25.43

Things are quite different if we analyze the fregeyedistribution of relative financial
scores. The first two higher ranks (81-90 and 90)16gether account for the 51% of
proposals, while the 75% are over 50. Furthermbogh the mean and the standard
deviation (72.60 and 25.43 respectively) are greatigh respect to the technical
scores. This might also be due to a sort of “biasthe mapping from price to score
when using “interdependent” scoring (see paragiaft8 for more details on scoring
rules). For instance, although one supplier’s bidlightly above the average, the score
differential between her bid and the average brdlmvery large when using “average
scoring”. Anyway, data show clearly that biddeegm to achieve higher ranks of

financial scores more easily rather than analog¢gteds of technical scores.

Figure 4 — Cumulative function of relative technichand financial scores
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A noteworthy finding is that suppliers do not winbsnitting outstanding financial
proposals. The score matrix below shows that tmmeri obtains the highest technical
score in 16 cases out of 20, whereas only in 7scasé of 20 she gets the highest
financial score. This suggests that suppliers mawin contracts by promising
relatively more (ex-ante) quality rather than lovice, so much so they win 11 times

thanks to the best technical score, but not toexehihe best financial ones.

Score Matrix

Winners' Technical Score

Winners’ Best score Not best
Financial | Best 5 )
Score score

Not best 11 2

4.2. Participation

(a) Participation and contract value'’

As the contract value increases, the economicettthical requirements become more
binding for supplierd! This may adversely affects participation of smdilens and
encourage joint bidding, as we will see in moreadén the next paragraph.

We have run a simple OLS estimation in order td fes a negative correlation
between the number of actual bidders and the regaree/contract value, controlling
for some other factors likely to affect participati (e.g., type of scoring rule,
discretional technical scores). Regression analgsigirms the intuition: negative
relationship is statistically significant (t-staits = -2.92), as well as the negative
correlation is relevant enough (-0.57).

" The contract value is also the reserve price. &fbee, we will use these interchangeably.

" ltalian public procurement laws and the Antitrdstthority indicate that participation requirements,
namely revenues and financial capacity, shouldropgrtional to the contract value. Larger consact
require suppliers to satisfy higher revenue/finahctapacity for bidding in that procurement
competition.
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Figure 5 — Smoother of number of actual bidders orontract values®
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Figure 5 shows that starting from low values, aoréase in the reserve price is
associated with lower participation. Instead, abaveertain threshold (€40 millions)
participation slightly increases with the reserwecg This could be explained by
assuming that the participation of the biggest armabt experienced suppliers is, to
some extent, “value independent”. In particulage tiwo outlier tenders have been
competed by 4 and 5 bidders respectively, 3 antdwhah are joint bidders including

the largest and more experienced players of theetior (Accenture, Almaviva, EDS,

IBM, Engineering, Siemens).

(b) Participation and joint bidding

Partnership is a common form of participation toders when contracts are “big”.
Joint bidding can be an appropriate strategy foalkas well as for big firms. The
latter might be skeptic about bidding autonomouskpecially at their first bidding,
they may prefer sharing risks with other (possitvigre expert) bidding firms. The
former do not always have enough economical/teahnoapacity for individual
bidding, so participation necessarily requires maEship. Figure 6-7 support this
hypothesis: joint participation is more frequent farge contracts — indeed, the
correlation with the contract value of share ohjdbids over the number of bids in
each lot is relevant and statistically significadh the other hand, the absolute number
of joint bids also increases over time, as showfign6 (tenders are time graded).
Notice the effect of extreme values in Figure 7.tAs contract value increases, the

8 We computed a Locally Weighted Scatter Plot Sriagttith a bandwidth = 0.8.
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relationship tends to be less steep since the byendicipation becomes lower due to

more stringent economic requirements and jointigpétion proportion tends to 1.

Figure 6 — Individual and joint bidding patterns
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Figure 7 — Correlation between proportion (joint bids/number of bids) and contract value
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(c) Awarding rates and participation
Figure 8 shows the correlation between awardingsrand participation. The number
of participations for each supplier is the numbércontracts for which she has

submitted an offer.
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Figure 8 — Awarding rates and participation
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The size of the ball in the graph represents thabaun of suppliers with a given pair
participations-wins. On the one hand, we obseraé rtiost of the suppliers never won
a contract: 26 suppliers bid once and were awamdedontract; 15 firms bid twice

without winning any contract. There are even sugoplifacing with 9 bids and still

facing with 0 contracts awarded. On the other hdhdre is a smaller number of
suppliers winning quite frequently. The relatiomshbetween participations and
number of contracts won seems to be exponentia.ntimber of contracts awarded,
and the probability of winning a contract (numbé&mans/number of bids) seems to
increase with the participation. The more frequeatly supplier bids, the greater her

chances to win a contraktt.

Data show some learning effect. After winning angp@ying a contract bidders
acquire an informational advantage over potentahpetitors. Such an advantage is
then exploited in subsequent tenders, allowing eepeed suppliers to become more
efficient and so increase (more-than proportiondheir probability to win a contract.
The regression analysis presented in Section Stridltes how experience/learning
plays an effective role in suppliers’ bidding beioay also when controlling for

important elements of the procurement tender design

4.3. Scoring rules
Contracts for IT services always contain variougpeats of quality. Such a
multidimensional problem is treated with MEATSs. Wsll known, MEATS are usually

performed by scoring rules that transform priced(an other quality aspects) into a

1% The relation between winning and participatiow! fitted by a polynomial graph of'2order which
shows a more than proportional increase in winmiitg respect to the number of bids submitted.
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score. The highest score wins the contfads a preliminary analysis, Figure 9 shows
how rebates of winners increase on average whersdbeng rule is “linear” with
respect to other ruléd. A scoring rule is said to be linear if score irages
linearly/proportionally as the price declines. Thype of scoring rule belongs to the
family that we may calindependent scoring ruletndependent scoringiles are such
that one bidder’s score depends on herdnly. Interdependenscoring rules, instead,
are such that the score of any bidder also depemd®me (or all) other bids (e.g. the
lowest bid, the highest bid, the average bid, etc.)

We will see below that the former type of rule lead lower submitted prices on
average. The difficulty or the impossibility to liglinfer the buyer’s preferences in
terms of price-quality trade-off in the case okntlependent rule may be at the root of
such a difference. With linear scoring rules, a¢ ttontrary, computing the score
associated to any possible price bid and thus idefithe appropriate price/quality
strategy is much more easy for suppliers. Simplioit the rule and predictability of
the score might then stimulate price competitiegniigure 9 seem to suggest.
Interdependent scoring rules tend to yield sigaificlower rebates on average — about
27% with respect to 46% — than independent scorimes?* In particular, “lowest
and/or average price-based” scoring rules indupplgrs to submit bids as close as
possible to what they expect the best or average vill be. The more precise this
estimate is, the more chances the supplier wilehavachieving an high score. The
uncertainty, however, may trigger a precautionarnpat aggressive bidders’ behavior
on the price side.

% See Che (1993) and Asker and Cantillon (2008-2@®6jheoretical implications and properties of
scoring auctions. See also Dini, Pacini and Vali@&006) for an in-depth analysis on the design of
scoring rules.

2L “The linear scoring rule is a very simple way tansform price bids into a score. This rule is
(ReservePrice— PriceBid)

described by [...]™ ReservePrice-PriceThreshi) | where the price threshold is a
percentage of the reserve price that the procusgrwant to introduce in order to stimulate compmtit

on price.” See Chapter 12, N. Dimitri, G. Piga, &agnolo (2006), Handbook of Procurement”
Cambridge University Press.

22 Data also show that price bids tend to be moreeuatnated under interdependent scoring rules than
under independent scoring rules. The effects efd@pendent scoring rules has not been studieldeby t
theoretical literature. However, first indicatiofiem Albanoet al (2007) suggest that interdependent
scoring rules might facilitate some form of cooation among bidders. Lower dispersion found in
submitted bids when scoring mechanisms are of nterdependent type might not conflict with the
authors’ findings.

PriceScore= nnD(
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Figure 9 — Rebates of winning bidders and scoring les
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5. Empirical analysis

In this section we use the dataset to explore the rfactors explaining suppliers’
bidding behavior.

Our estimates are based on a non-structural (oricegtiform) regression approach. As
mentioned in the literature section we do not wisdind our data do not allow us — to
address issues implying the derivation of a stmattonodel, such as the optimality of
reserve price, checking common value vs. privatiievgparadigm, or estimating
suppliers’ mark-up. Our environment does not appaapropriate for structural
modeling. Buyer's and suppliers’ behavior would tery hard to describe in
multidimensional procurement environments where,oragn others, contracts are
highly incomplete, quality is non-contractible apids are discretionally evaluated by
the committeé® Optimization should also account for several fegtooften
unobservable to the econometrician (or observabfgahibitive costs) or hard to be
modeled. These are for instance the descriptioa lafge set of law-driven auctions
rules®* and the muiltiplicity of buyers’ needs “dispersed”and often only roughly
described — in the contract.

The reduced form approach allows us to focus mardahe directions rather than
magnitude effect\ standard reduced form regression model isdhewing:

% One issue of our data is that sometimes explayatmiables cannot be considered fully exogenous.
Endogeneity may affect for instance the scoring arlthe reserve price. Sometimes their settirigret

t depends on the outcome of the tender at tiheDespite we look at data cross-sectionally, some
endogeneity may be still present.

% These include participation requirements, antitragulation for joint bidding, contractor’'s paynen
rules, etc..
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[dependent variablg= constant + 4 [independent variablg + &

andk = 1, ... Kindexes all our explanatory variables, while 1, ... Nindexes our

observation units. A cross-section estimate ise@mwut on 132 observations-bids. We

estimate equations using standard OLS.

The analysis of bidding behavior is split in 3 mae@rts. In the first we test for the

existence of a relationship between price and tyali submitted bids. We do this

running two regressions on quality (technical bisdl price separately, controlling for
some other variable incorporating key aspects eftémder design and the bidding
behavior. Note that regressing quality on pricaas exactly the same that regressing
price on quality. For instance, technical bids migh less sensitive to the reserve price
than price bids. But price bids (and scores) armpdetely independent of the
composition of the evaluating committees, that k@ ¢ontrary can impact technical
scores.

In the second part we address the issue of whatharanain determinants of the

price/quality ratio offered by suppliers. In thérthone we investigate the determinants

of the dispersion of technical scores in relatiathwhe composition of the evaluating
committee.

List of variables included in regressions:

Number of bids. The number of bids is a proxy of the level of axe expected
participation/competition to the tender. In matorarkets, as IT market is, bidding
suppliers are likely to know each other. This Jaleacan therefore provide
information about what suppliers know about theelef competition in the tender.
In general, this variable can be an important detent explaining bidding
behavior. Standard theory suggests that in a gettinndependent private value
model, prices increase with participation (in pr@nent, the price decreases with
participation).

Scoring rules. This is a binary variable, 1 for independent anfibrOinterdependent
scoring rules, respectively. Our conjecture is thdependent scoring rules should
stimulate competition on the economic side, sing®bers are able to compute ex-
ante the incremental score associated to additiomeg reductions. Predictability
of the score may provide suppliers with incentitesbid more aggressively on
price. Interdependent scoring, instead, complichiesling and the conjectures

suppliers make about other competitors’ biddingavér. In “average scoring
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rules”, for instance, suppliers should be induaecdtimate the average price in
order to bid as close as possible to that leveis Tipame of expectations” may
push submitted prices around the (estimated) aeedeagl rather than the lowest
possible level, and makes price distribution mooacentrated towards higher
prices.

Experience This is measured by the number of previously womtracts for any bid
at any given time. We expect more experienced suppliers to bettemwkthe
procurement environment and theesteris paribugo offer proposals that better fit
the various needs of the buyer. Expert suppliegseapected to be better informed
about the real needs of the buyer and how to pist khowledge into more
comprehensive technical offers. This should yieigh&r technical scores with
respect to less (or non-) experienced suppliers.

Committees. This is a binary variable, equal to 1 for insidesnmittees and O for
mixed committees (insiders + outsiders). This isoatrol variable capturing the
fraction of technical score variability due to dfelient evaluation approach of the
two types of committee.

Bids and scoresWe use technical score as a proxy of the ex-anaitguffered by
suppliers. Rebates, financial scores and the peserve price ratios are alternative
measures of economic effort.

The number of explanatory variables is kept lowciSparsimony is used to focus

more on those factors that are more likely to arplae dependent variable and, more

important, to avoid losing degrees of freedom givea not very large number of

observations.

Table 5 — Summary Statistics of variables
Variable Mean St. Deviation Min Max Obs
N. of Bids 7.56 2.63 3 12 132
Experience 1.73 2.29 0 10 136
Tech. Score (relative) 66.17 14.72 29.17 96.82 132
Financial Score (relative) 72.60 25.53 0 100 132
Rebates 33.15 13.78 0.37 59.97 132
Reserve Price 2.14e+07 1.88e+07 490,634 | 7.03e+07 20

5.1 Testing for price/quality trade-off
5.1.1. Technical score regression
In this section we investigate the main aspectectffg bidding on qualityln

particular,we investigate whether quality is explained bg@rontrolling for the type
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of scoring rule, the number of bidders, the typecommittee and the bidders’
experience. The type of scoring rule representskeyeelement of the tender design.
Expected participation/competition and experienoe ienportant factors potentially
affecting bidding behavior. We measure quality wiie technical score the suppliers
are assigned by the committee at the end of théuai@n process. Quality we
consider is of theex-antetype, i.e., what the suppliecommitto provide in terms of
organization, quality standards and technologioalt®ns. The equation we estimate

is the following:

Tech_Score= const +43, Financial_Scorg[Rebatg; Bid_Price/Res_Pricg

+[3, 2 Winning, + 3 N_Bids + £, Scoring_Rule+ S Committee_dummy- & (5.1)

Does price explain ex-ante quality®e performed 5 regressions with alternative
measures of the price bid: financial score, relaai@ relative price (price bid/reserve
price). All regressions suggest that price explajoality, all the coefficients being
statistically significant. However, the relationshbetween ex-ante quality and
economical aspects ositive higher quality is associated to lower prices &
versa. The sign in this relation seems to conttattie paradigm of a “price-quality
trade-off” in submitted bids. Nevertheless, thisildobe not so surprising, because of
some arguments already mentioned above. One Kpdamation is that it is hard for
the buyer to incorporate complex price/quality prehces in the tender design. If the
awarding mechanism (the scoring rule) does not ety reflect these preferences,
price and quality may clearly exhibit perverse tielaships as the ones observed in the

data.
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Table 6 — Technical proposals Regression’

oLs .
Tech_Score; l. 1. I1l. V. V.
— 0.156*
Financial_Score; (3.24) - - -
0.389% 0.364% 0.244%*
Rebate, 3.72) (3.47) (2.42)
o . -38.91 %
Bid_Price/Res_Price; - - - - (-3.72)
5 Winning 3,07+ 3.414% 3.55m 3.01% 3.414%
: G (6.55) (7.15) (7.44) (6.23) (7.15)
N Bids 14150 -0.854* ] -1.266%* -0.854*
_Bidsi (-2.86) (-1.97) (-2.91) (-1.97)
Scoring Rule. -5.10% -9.625%%* 11,1000 ) -0.625%%*
9_Rulé (-2.00) (-3.49) (-4.14) (-3.49)
. -8.964+* 2.676 -2.857 -1.739 -2.676
Committee_dummy (-3.76) (-1.03) (-1.09) (-0.65) (-1.03)
67.202% 61.092% 56,250 63.158+ 100.00%+
Constant term (16.27) (12.62) (13.34) (12.60) (12.08)
Adj. R? 0.33 0.35 0.33 0.29 0.35
F-test 14.09 15.06 17.46 1451 15.06
N. Obs. 132 132 132 132 132

t-Statistic shown in parentheses; significant levels at *0.10, **0.05, ***0.01.

The results might also be driven by non-contraetiQlality considerations. Since
many quality dimensions are hard/costly to mongeipost, suppliers may anticipate
this at the bidding stage and offer low pricestf@ “promise” of outstanding quality
(yielding high technical scores), but lower ex-peffective quality?® A similar effect

is studied in theory by Kim (1998), who builds ugcurement model where the
buyer wishes to acquire a high-quality project bg tise of a sealed-bid tendering.
Non-contractible quality of projects implies traoan costs for contract enforcement
and difficulties to ensure that the project is bk tdesired high quality. In this
framework the author points out that if the buyamenits himself to a firm fixed price
contract®’ the contractor may provide low quality in orderciat down on production

costs?®

% Tests indicate that the estimated model is necedtl by multi-collinearity for independent variegl
F-test indicate that all variables should be inellidh the regression. Goodness of estimation appear
good: despite parsimony the model is able to emplgd 30%-35% of total variance. Further testing
rejects the hypothesis of non-normality in estidatesiduals, therefore supporting the choice afiear
model for our data. These considerations hold faisthe price regressions.

% This is the case of the procurement environmentaevesidered. Monitoring is difficult being quality
widely non-contractible. Moreover, several publiogurement legislations (among these we include
Italian procurement laws), provide for limits toetluse of customer satisfaction or other subjective
measures of performance to judge contractors’ padace. In this context, it is rather difficult for
public procurers to achieve a full contract enfaneat but also to use effective reputational fordes.
our dataset therefore we cannot control for thp@st-quality.

" Instead of re-tendering in case of undesired auéco

% Also note that project complexity can make thenestion of the organizational efforts actually
required (and thus their monetary cost) a very hastt for the suppliers. This affects their ability
appropriately trade-off price and quality and magduce “optimistically” too low estimates of the
project’s costs.
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The role of other variables

1) Estimates suggest thatdependent scoringlinear and concavé) reduces technical
score increases (the sign of coefficients is alwegative as reported in Table 6).
Independent rules allow each supplier to deterrhisdinancial score unloosed from
his competitors’ behaviour. This provide him withckear incentive to improve the
price offer. It is worth noting, on the contrarigat interdependent rules (lowest bid and
average scoring) introduce uncertainty also on finee side. Scores become
unpredictable because of the simultaneous presenoeth discretional evaluation of
technical proposals and interdependent price sgohmthis context, incentives for the
suppliers to shift effort from quality towards pgFiemprovements are expected to be
weaker since the shift can pay for only withkmown “rate of return” in terms of

financial score?

2) The variable}; Winning, summarizes the number of past contracts awardeddo

bidding supplier. Experience/learning is what thepier has learnt during the
contract execution period. Learning can be impadritacomplex procurement like the
ones we are considering. Experience improves tpplise’'s understanding of what are
today (and could be in the future) the technoldges@lutions and the developments
most fitting buyer’'s needs, as well as the mostartgnt/critical activities among the
ones indicated in the contract. In other words,abetractor learns to make a “custom
tailored suite” and how to exploit this (privateafjormation in subsequent procurement
tenders.

Any single observation, i.e., any single pair ofcerquality bid, is associated to a
measure of experience given by the number of cotstrareviously awarded to the
supplier. Technical scores appear tgbsitively and significantly correlatedith this
variable. Covariates statistical significance isbust to alternative regressions

specifications, with estimated coefficients mainitag stability. Winning one

29 Concave scoring is such that the score increasssthan proportionally as price declines. A stehda
concave scoring can be as follows=31 — (F/P,)* ] *PE. Where Sis the score obtained by bidder “i",
P, is the price submitted by bidder “i", B the reserve price&y measures the slope of the curve and PE
is the weight of price in the tender. Concave sapdlearly discourages bidders to bid aggressivady,
soon as the incremental score is made negligitdpgidding o) for marginal reductions of; PThis
rule is sometimes used in procurements where gualhtys a significant role and the procurer wisttes
avoid that very low price favours ex-post opporsumifrom the contractor.

% with independent scoring rules such a shift cateénl pay: rather than offering X additional
consultants at a cost of say €250.000, to get aertain incremental technical score, the suppléar c
easily compute the (certain!) incremental scoreciaged to a price reduction of the same amount.
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additional contract allows the supplier to improtee relative technical score by
roughly 3.1-3.6 points, about 6% of relative teclahscore on average.

3) The number of bids submittetlas a negative impact on the technical score
suggesting that the larger the number of biddegsldtver the “promised” quality. A
first possible explanation is that more participatshifts the players’ efforts towards
price-competition rather than technical-competitidgain, the expectation that quality
improvements may not be appropriately rewarded Wit do less than price
improvements) may induce suppliers to shift effitdm quality to price when
expecting higher participation.

Scoring rule and expected participation appeanteract, and to operate in the same
direction. In point sub 1) we have seen how inddpah scoring rules encourage
competitors to shift effort toward price. Here wavé found that higher participation

in generalencourages them to shift effort toward price catitipe.

4) Despite statistical significance is achievedyonhen using the financial score as
covariate, the composition of committees seems fiiectatechnical scores in the
conjectured direction. Internal commissions ar@eissed to a lower average technical
score. Insiders tend to discriminate quality pr@i®snore than outsiders, providing
support for the results of the analysis of techngmore distributions presented in
section 6.

5.1.2. The determinants of price bids
Symmetrically to the previous regressions, we wdstther price bids are explained by
quality, controlling for other variables. We alsontrol for the contract value (reserve
price) since this may effect more directly priceldyiin particular the magnitude of
rebates. We measure price bid with the % of rebRtece bid regression is also
performed as a “check” for results obtained in téchl regressions.
The estimated equation is:

Rebate [Financial_Scorg = const +43, Tech_Scoret

+ [ Scoring_Rulet+£; 2 Winning + 8, N_Bids + s Reserve_Priger &
(5.2)
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Table 7 — Financial proposals Regression

Tech_ Scoring_
Score; Rule;

Reserve_  Constant

; Adj. R F-test N. Obs
Price; term

2t Winning;  N_Bids;

oise ~ 0.33¥*  15.78*** -2,025***  1.05**  7.30e-08 -4.55

(450)  (7.49)  (-435) (222) (1.02) (073 042 1997132

Rebate;.

WLS(1) 0.076 21.10%** -0.45 1.481** 3.28e-07* -1.59

(146)  (978)  (0.69)  (2.34)  (1.86) (0.21) O-°3 3104 132

Rebate;.

t-Statistic shown in parentheses; significant levels at *0.10, **0.05, ***0.01.
(E) Heteroscedastic affliction; (1) weight: Reserve _Price;

As expected, price and quality are still positivelyrrelated. Estimated coefficients
also show that:

)] experience reduces rebates, i.e., increases prices;

i) higher expected competition lowers the price (iases rebate). This point
is worth stressing. The level of expected compmetitdoes not impact
quality as it does for price, although the direatioof effects are
unequivocal on both quality and price bid, as shawnhl now. If the ex-
ante quality goes down, the opportunistic decisibulecreasing price bid
may be the relative cause in so far as either tfface in response of
expected competition. But we demonstrate below thet first clue of
price-quality trade-off is not confirmed because tbé ex-ante quality
unstable sensitivity to expected competition (sesults in table 8). This
indirectly supports the idea that quality and prlweding may be set
independently rather than in a (very) coordinatexhner by the supplier.
Quality appears to respond more to factors reldtedthe suppliers’
experience. Price, instead, reflects informatioreppected competition and
the nature of the scoring rule.

iii) the reserve price seems to play no role in theessgon as a control
variable for the dimension of the contract.

iv) Notice that independent scoring rules induce tceloprices (higher rebate).
This suggests again that simplicity of the rule preflictability of the score
make suppliers’ life easier when bidding on prioel anduce them to bid
more aggressively. Independent scoring affectsnéi@ proposals by
decreasing submitted relative prices (increasirgates) by 16%-21% on

average.

27



6. The determinants of price/quality ratio

In this section we look at bidding behaviour underdifferent perspective. We
investigate the main elements driving the submitigde/quality ratios. We identify
the main determinants of price/quality ratio byngsa price/quality indeX* The index

may be interpreted as a measure ofdlasticity of the price with respect to quality.

Theprice/quality indess as follows™

Bid Price

p/ _ ReservePrice 6.1
R/Q. Tech Scor, ©1)

MaxTech Score

The index displays the following properties.

1. ReservePricg= BidPr icg;

o TechScores MaxTech Sco

Bid Price
3.0 S( AeservePr icg,-j =L

and
Tech Scor.
4. OS( %/IaxTechScoq;e)Sl'
where subscripts “c” and “i” identify contracts armdders, respectively. As a

consequence, it will also be:

5. R% 0[0;+e].

The price/quality ratio improves when the indexrdases. When the price declines,
Price_bid/Reserve_price declines (the rebate iseaThis in turn lowers the index,
i.e., improves the price/quality index. At the sainge, as the technical score increases

the denominator also increases; this pushes the dawn, again improving the

3L This is the natural way to measure a price/quaditio. Alternatively, we could have considered the
total score (sum of technical and price scoreswéi@r, this indicator would suffer from the factath
the effects on price and quality are milked and enadiscernible.

%2 Where the reserve price and the upper bound bhteal scores are indexed for 1...G the number
of awarded contracts.
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RP
price/quality index. Therefore, higher quality dodier prices are associated t@/Ql
closer to 0> With the following equation we estimate the effett set of explanatory

variables:

R%i = const+ B, Scoring. Rujer 8, N Bids ;> Winni 6.2)

+[,Reserve_Price+ ¢

Tab. 8 — Price/Quality Index Regression

I I, . 2 V. VI, i
Num Den Den
R p/ Q oLs R p/ Q wis Num_ — Den_ — —
® ® RP/ Qas R p/(DQ “* RpP/Quas R p/(DQ me R p/@Q "
. 02675 03317 -0.148%% 021+ -0.031 -0.026 -0.027
Scoring_Rule (-3.77) (-3.30) (-6.56) (-0.66) (-1.24) (-0.71) (-1.03)
\ Bide, -0.015 -0.033 0011%  -0.015% 0.0004 0.001 -0.003
_Bids, (-0.96) (-1.12) (-2.10) (-2.34) (0.08) (0.12) (-0.46)
S Winning -0.036%*  -0.086%*  0.010% 0.001 0.031+ 0.046% 0.031+
‘ 9 (-2.63) (-3.03) (2.31) (0.16) (6.21) (4.40) (6.30)

. 5.81e-00%  -1.04e-08 -1.29e-09* -3.35e-00  1.69e-09%  8.93e-10  1.51e-09%
Reserve_Price ™5 44y (-1.27) (-1.70) (-1.89) (1.98) (0.30) (2.08)
Constant term 1.50%* 1.84%%  0.8498%* 0.7 0.60%* 0,57+ 0,62+

(10.11) (5. 65) (18.00) (13.81) (11.21) 4.77) (12.80)
Adj. R? 0.19 0.24 0.33 0.53 0.26 0.13 0.26
F-test 8.50 11.59 17.28 37.93 12.29 5.93 12.77
N. Obs. 132 132 132 132 132 132 132

t-Statistic shown in parentheses; significant levels at *0.10, **0.05, ***0.01.
(E) Heteroscedastic affliction; (1) weight: Reserve Price; (2) weight: N_Bids

The first two columns report the results of staddestimation with OLS and robust
regressions (WLS). Weighted Least Squares regresgo used to deal with
heteroscedasticit}. The remaining columns instead report the estimatinsidering

either the numerator or the denominator, againrothimyg for heteroscedasticity.

% Notice that when the submitted price is equahtoreserve price (zero rebate) and the actual ieathn

P/ _
score equals the maximun?,/a 1, however, this cannot be considered the worsefiria@lity ratio.
In other words, the index is not defined for exteemalues. This also occurs when technical score is
closer to zero and thus the index explodes toitgfadthough price approaches zero. However, weehav
not extreme cases in our dataset.
3 Tests identify the variable(s) source of the hmteedasticity. We use these variables to weight
observation when running WLS regressions. In tleese and last column of Table 8, regressions are
weighted for the reserve price and number of bad®aling to the results of the test.
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Estimates indicate that both scoring rule and pagerience play an important role in
explaining the price/quality ratios. Negative ctations implies overall improvements
in the price/quality index. Scoring rules and exgace clearly go towards this
direction, confirming the effects showed in prewWaegressions. Independent scoring
positively impacts the price/quality ratio achievieg the buyer: about 25%-31% of
improvement in the index (made base for computatienmean value of the indéX)
is associated with the use of independent sconigsrinstead of interdependent
scoring rules. However, the largest impact occarshe economic side of competition
(the numerator of the index captures the effectpdaoe side). This is shown by
regressions 3 and 4.

Table 8 reports regressions 5-7 that capture tipadton quality side of competition
(denominator of the index). Experience is quiteevaht. One additional contract
awarded improves the price/quality index by 3.4%8. if referring to its mean value.
Decomposing the estimation, bidder experience Hidistlse strongest impact on
guality as found in the previous regressions (¥)YoReserve price variable here is
used as a control variable, in order to accountHervariability of the contract value.
In the second column the reserve price is used nafument to control for
heteroscedasticity.

Finally, notice again the role of expected levelcompetition (number of submitted
bids). Signs and significance of coefficients confthe reasoning proposed in section
5.1.2, point ii). Technical proposals (the denortonaf the index) are not influenced
by the number of expected bidders (coefficientasgignificant), while price does. So,
the price/quality ratio doesn’t show a clear oMdraprovement when competition gets

fiercer, despite a competition effect is well-rereteon price bids.

7. Evaluating committees

Evaluation of quality proposals may vary signifitgn depending on how deeply
people involved in the evaluation process know phecurement environment, the
needs of the buyer and the various details of tdract. Insiders, i.e., Consip IT
experts, know these things much better than anidert expert. Filling this

% The mean value of price/quality ratio, as compuiadthe 132 observations of dataset, amounts to
1.05 (min: 0.55, max: 2.78) and variance to 0.15.
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information gap can be very costly and time consignfor outsiders. Outsiders in the
committee were provided for, by law, to increaseansparency in the
awarding/evaluation procedures. However, such @sprarency may not be costless.
Lack of familiarity with the specific procuremenbrdext may limit the ability of
committees to correctly distinguish among proposath respect to insiders. A lower
dispersion in technical scores, and higher avetaghnical scores may could be
interpreted as the fear of outsiders componentseotommittees for potential appeals
of suppliers. On their part, day-to-day direct work projects put insiders in a better
position to fully understand the procurement tendemtext and to better evaluate
quality proposals. This also enables insiders ttebelefend their choices in case of
dispute with suppliers.

These conjectures seem to find some support irdéte Table 9 summarizes some
simple statistics on technical scores distinguighietween insiders (committee = 1)
and mixed (insiders + outsiders) committee (coneuitt 0). Two things are worth
noting:

1) The variability of technical scores with alld4dsr committees is greater than with
mixed committees. Mean variance is 0.083 vs. 0.088,43% greater than in mixed
committees. Mean standard deviation is 0.136 Vk1,023% greater than in mixed
committees. Dispersion of technical scores is bldaigher with insider committees.
Regression analysis reported in table 9.2 showsstnzh differences are statistically
more significant, if a zero-intercept regressioris=°

2) Mixed committees are also more generous in réwgrquality with respect to
insiders. Mean technical score is 68.63 and 62dsfpectively, 10% higher with mixed

commissions. The maximum score is 96.82 of outsidad 93.33 from insiders.

Tab. 9.1 — Summary Statistic on Committee

Statistics Committee = 0 Committee = 1

Mean of Technical Score St. Deviation 0.11 0.136
Mean of Technical Score Variance 0.058 0.083
Observations (by group) 79 56

Mean of Technical Score 68.63 62.55
St. Deviation (by group) 13.88 15.15
Minimum 29.17 32.29
Maximum 96.82 93.33

% Imposing the model with a zero-intercept shouldrdmsonable. When number of valid bids is zero
(no participant) there is no reason because digpedd financial score is different from zero, th@me
is for dispersion in technical score.
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Table 9.2 — Evaluation Committees Regression®

oLS .
St.Dev_ St.Dev_ Var_ Var_
TechScore; TechScore; TechScore; TechScore;
*% *kk
St.Dev_FinScore; 0(22?2) 0'(27180)

Var_ FinScore; (2113]?; 0(21 ]ég;*
N Bids 0.008** 0.01%** 0.006 0.006***
— ot (2.14) (5.43) (1.50) (3.80)

. 0.032* 0.036** 0.03 0.030*
Committee; (1.89) (2.34) (1.60) (1.84)
Constant term 0.021 - 0.003

(0.63) (0.10)
Adj. R? 0.31 0.92 0.15 0.77
F-test 3.85 78.53 2.14 23.18
N. Obs. 20 20 20 20

t-Statistic shown in parentheses; significant levels at *0.10, **0.05, ***0.01.

8. Conclusions

In this paper we explored the determinants of sapgplbidding behaviour, using a
unique dataset of contracts for IT services thatsgpawarded on behalf of the Italian
Ministry of Economy and Finance.

One first finding is the absence of a tension betwprice and quality in observed
bids. Price and quality appear inversely relateghér quality is associated to lower
prices. This results may be due to the difficulyr fthe buyer to adequately
describe/incorporate her price/quality preferenioés the tender design (the scoring
rule). Consistently with Kim (1998), also non-cadtible quality considerations might
play a role, as these can shape the suppliershiives towards submitting low prices
for ex-post lower-than-promised quality.

Another finding is that the nature of the scorinterand past experience appear to be
among the most important determinants of submipiéck/quality ratios. Experience
plays a primary role in bidding, positively affexithe level of ex-ante quality and in
general price/quality ratios. Superior informatmmthe procurement environment can
significantly increase the contractor’s probalsktito award future contracts.
Independent scoring rules facilitate bidding andoemage suppliers to be more
aggressive on the price side of the tender. Thigests that interdependent scoring

37 Explanatory variables are indexed tte 1...2Q wheret is the contract number. In this field the
observations available are only 20, such that tmeber of all treated contracts we analyze. In our
estimations we use the dispersion measures ofdiabscores simply as a control variable. The numbe
of bidders by lot (contract) is useful in order dontrol for tender participation that may affece th
expectation of each bidder on quality proposalsnfrrompetitors, and so the actual distribution of
technical proposals.
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rules are only an obstacle to bidding in alreadmglex procurement environments.
The result has some connections with Lundberg (R0@50o shows how bidding
strategies are complicated when the buyer’s trdtibetween price and quality is not
announced to bidders. Interdependent scoring mkgse in fact buyers’ preferences
rather opaque.

Finally, we find that the distribution of scores technical proposals is significantly
less dispersed when evaluation committees are cesadpof “outsiders” (mainly non-
IT-Consip experts) rather than “insiders”, suggestithat in the former case
competition is shifted more towards price. Alsofsiders tend to be more generous
than insiders. Risk aversion for appeals may erplas pattern.

Results allow us to give some indications for Ifvgms tender designers:

1. Price and quality. Since scoring auctions may not well incorporatgeis
price/quality preferences, other mechanisms suchegstiations or restricted
procedures, could be preferable to award complgxdjects.

2. Scoring rules Independent scoring rules tend to improve thegpguality ratio
of the buyer with respect to interdependent scorirlgs. Improvements are
mainly driven by price reductions, and are likedybie due to the simplicity of
the rule and predictability of the score. This segjg to use independent
scoring, such as a linear scoring rules. This figdeem to go in the direction
indicated in a seminal paper by Che (1993) who shibnat when the buyer has
commitment power over, a scoring rule that is linen implement the optimal

scheme.

3. Committees We have shown a potential trade-off between parecy and
the effectiveness of bid evaluation process. Wllkhinsider committee the
awarding process might appear less transparetietonarket. However, with
respect to non-fully insiders, fully insider conttees are more likely to

guarantee fair project evaluation.
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